
























Abstract² 'DWD 0DQDJHPHQW UHTXLUHV FRPSXWLQJ GHYLFHV
WKDWFDQSHUIRUPGDWDSURFHVVHVWRIRUPEHWWHULQIRUPDWLRQ:LWK
WKHGHYHORSPHQWRIGDWDWKHSURFHVVRUFDQEHGRQHZLWKRQHXQLW
RQO\ RYHU WLPH UHTXLUHG FRPSXWLQJ GHYLFHV WKDW KDYH KLJK
SHUIRUPDQFH 3DUDOOHO &RPSXWLQJ LV RQH RI WKH WHFKQLTXHV RI
GRLQJFRPSXWLQJVLPXOWDQHRXVO\E\XWLOL]LQJVHYHUDOLQGHSHQGHQW
FRPSXWHUV VLPXOWDQHRXVO\ 3DUDOOHO FRPSXWHUV FDQ EH JURXSHG




SHUIRUPDQFH RI WKHVH FDOFXODWLRQV 7KLV VWXG\ XVHV D V\VWHPDWLF
OLWHUDWXUH UHYLHZ WR ILQG PDQ\ FODVVLILFDWLRQV LQ SDUDOOHO
FRPSXWLQJOLWHUDWXUHLVWDNHQIURPDUHSXWDEOHMRXUQDOGDWDEDVH
LV $&0 'LJLWDO /LEUDU\ ,((( ;SORUH 'LJLWDO /LEUDU\ 6FLHQFH
'LUHFW (PHUDOG ,QVLJKW 7KH UHVXOWV RI WKLV VWXG\ DUH PRVWO\
FRQGXFWHGLQWKH8QLWHG6WDWHVDQG&KLQDVRDVWRSURYLGHPDQ\
FRQWULEXWLRQV FODVVLILFDWLRQ RI SDUDOOHOLVP PRVWO\ GRQH LQ
SDUDOOHO FRPSXWLQJ LQFOXGH 'LVWULEXWHG 3DUDOOHO 0XOWL&RUH
3URFHVVRU0DVVLYHO\3DUDOOHO&RPSXWLQJDQG*UDSK3URFHVVLQJ
8QLW *38 ,Q WKLV VWXG\ DOVR LOOXVWUDWHV WKH DGYDQWDJHV LQ WKH
DSSOLFDWLRQ RI FRPSXWHU SDUDOOHO EDVHG RQ LWV FODVVLILFDWLRQ ,Q
HVVHQFH WKH DGYDQWDJHV LQ WKH DSSOLFDWLRQ RI FRPSXWHU SDUDOOHO
LPSURYH SHUIRUPDQFH SHUIRUPDQFH DV ZHOO DV HIIHFWLYH DQG
HIILFLHQF\LQDSURFHVVWKDWLVGRQH
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, ,1752'8&7,21
7KH GHYHORSPHQW RI LQIRUPDWLRQ WHFKQRORJ\ LQFUHDVLQJO\
UDSLGO\ WKLV DIIHFWV WKH GHYHORSPHQW RI GDWD QHHGV WKDW H[LVW
ZLWKLQ DQ RUJDQL]DWLRQ>@>@ :LWK WKH GDWD XVHG QRZ PRUH
DQG PRUH DQG PRUH LW WDNHV SODFH DQG DOVR WKH SURFHVV RI
PDQDJLQJ WKH GDWD LQ RUGHU WRPDNH D XVHIXO LQIRUPDWLRQ IRU
WKH XVHUV>@ 7KLV 'DWD 0DQDJHPHQW UHTXLUHV D FRPSXWLQJ
GHYLFH WKDW FDQ SHUIRUP WKH GDWD SURFHVV WR IRUP EHWWHU
LQIRUPDWLRQ:LWKWKHGHYHORSPHQWRIGDWDSURFHVVRUVFDQEH
GRQH ZLWK RQH XQLW RQO\ RYHU WLPH UHTXLUHG D FRPSXWLQJ
GHYLFHWKDWKDVKLJKSHUIRUPDQFH>@>@
7KHQ FRPHV WKH SDUDOOHO &RPSXWLQJ ZKLFK LV RQH RI WKH
WHFKQLTXHV RI GRLQJ FRPSXWLQJ VLPXOWDQHRXVO\ E\ XWLOL]LQJ




WR3HUIRUPDQFHPHDVXUHG E\ KRZPXFK VSHHGXS VSHHGXS
REWDLQHGE\XVLQJSDUDOOHOWHFKQLTXHV






EHWZHHQ EDVLF FRPSXWLQJ QRGHV 7KLV VWXG\ ZLOO IRFXV RQ
ORRNLQJ DW WKH WUHQGV RI WKHZLGHO\ XVHG FODVVLILFDWLRQ LQ WKLV
SDUDOOHOLVPDIIHFWLQJWKHSHUIRUPDQFHRIWKLVFRPSXWDWLRQ
,, 0(7+2'2/2*<
6\VWHPDWLF OLWHUDWXUH UHYLHZ LV D OLWHUDWXUH UHYLHZPHWKRG
WKDWLGHQWLILHVDVVHVVHVDQGLQWHUSUHWVDOOILQGLQJVRQDUHVHDUFK
WRSLF WR DQVZHU WKH SUHGHILQHG UHVHDUFK TXHVWLRQ>@ 6/5
PHWKRG LV FDUULHG RXW V\VWHPDWLFDOO\ E\ IROORZLQJ WKH VWDJHV
DQGSURWRFROV WKDW DOORZWKHUHYLHZ OLWHUDWXUHSURFHVVWRDYRLG
WKH ELDV DQG VXEMHFWLYH XQGHUVWDQGLQJ RI WKH UHVHDUFKHU 7KH
6/5SURFHVV LVGLYLGHG LQWR VHYHUDOSURFHVVHVWKDW LQFOXGHWKH
VHDUFK SURFHVV LQFOXVLRQ FULWHULD DQG HDUO\ H[FHSWLRQV GDWD
H[WUDFWLRQ DQG DQDO\VLV RI ILQGLQJV WR DQVZHU UHVHDUFK
TXHVWLRQV
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A. Search process  
7KH ILUVW SURFHVV WR EH GRQH LQ D V\VWHPDWLF OLWHUDWXUH
UHYLHZ 6/5 LV WR ILQG DQG NQRZ WKH OLWHUDWXUH VRXUFHV RI
FRQVLVWHQWMRXUQDOVDQGOHDGWRWKLVVWXG\/LWHUDWXUHVHDUFKXVHV
MRXUQDO GDWDEDVHV RI UHSXWDEOH UHOLDEOH DQG ZLGHO\ XVHG


















B. Inclusion and exclusion criteria 
7KH LQFOXVLRQ FULWHULD SURFHVV LV GRQH LQ WKUHH VFUHHQLQJ
SURFHVVHV LQFOXGLQJ 6WXG\ )RXQG 7KLV SURFHVV LV DOO
GRFXPHQWVIRXQGIURPWKHVRXUFHRISXEOLFDWLRQUHODWHGWRWKH
VSHFLILHG NH\ZRUGV ZLOO EH VWRUHG DV 6WXG\ )LQGLQJV
&DQGLGDWH6WXG\6WHSILOWHULQJDUWLFOHVDFFRUGLQJWRWLWOHDQG
DEVWUDFW 6HOHFWHG6WXG\ 7KH ODVW SDUW RI WKLV SURFHVV ILOWHUV
WKHZULWLQJ E\ UHDGLQJ WKRURXJKO\ IURP DOO DUWLFOHV WR DQVZHU
UHVHDUFKTXHVWLRQV
7KH YDOLGLW\ RI WKH OLWHUDWXUH LQ WKH H[FOXVLRQ FULWHULD
SURFHVVKDVVHYHUDOSURYLVLRQVQDPHO\
 3DSHUV LVVXHG RQ WKH GDWH RI WKHLU SXEOLFDWLRQ EHIRUH




V LGHQWLW\ HWF DUH DYDLODEOH
RQSDSHU
 'XSOLFDWHDUWLFOHV IURP WKHVDPHVWXG\DUHQRWDYDLODEOH
RQ6/5
,Q DGGLWLRQ WKLV 6/5 VKRXOG FRQFHQWUDWH RQ UHVHDUFK WR
DQVZHUUHVHDUFKTXHVWLRQV
,,,'$7$(;75$&7,21
7KH OLWHUDWXUH VHDUFKZDV FRQGXFWHG LQ 2FWREHU  DQG
IRXQG  SDSHUV EDVHG RQ GDWDEDVH VRXUFHV DQG VHDUFK
NH\ZRUGV )LUVW  SDSHUV ZHUH IRXQG LQ VWXGLHV )RXQG
DIWHU D FDQGLGDWH VWXGLHV VWXG\ RI  DUWLFOHV ZHUH IRXQG
ZLWK WKH DSSURSULDWH DEVWUDFW WLWOH DQG UHOHYDQFH RI WKH VWXG\
DIWHUIXUWKHUVWXG\LQJDUWLFOHVGHULYHGIURPFDQGLGDWHVWXGLHV








$&03UHVV   
6FLHQFHGLUHFW   
(PHUDOG   
,(((   
   
,95(68/7$1'',6&866,21
7KLV UHVHDUFK ZDV FRQGXFWHG ZLWK WKH DLP WR NQRZ WKH
WHQGHQF\ RI SDUDOOHO FRPSXWHU GHYHORSPHQW LQ FRPSXWHU
VFLHQFH7KHXVHRI3DUDOOHOFRPSXWHUVKDVEHHQWUHPHQGRXVVR
WKDW LW FDQ SRVH QHZ FKDOOHQJHV LQ DFFHOHUDWLQJ WKH XVH DQG
HIILFLHQF\RISURFHVVHVGRQHZLWKLQWKHFRPSXWHU:LWK7KLQJV
7KDW+DSSHQ6RQHHGWR/RRNDWWKHDGYDQWDJHVRIZKDW,KDYH
GHYHORSHG RQ SDUDOOHO FRPSXWHUV ,Q WKLV VHFWLRQ WKLV SDSHU
SUHVHQWV GHPRJUDSKLF DQG OLWHUDU\ WUHQGV RI 6HOHFWHG 6WXG\
OLWHUDWXUH VXFK DV SXEOLFDWLRQ VRXUFHV SXEOLFDWLRQ \HDUV WKH
DGYDQWDJHVRIWKHFODVVLILFDWLRQRIFRPSXWHUSDUDOOHOV
)URP WKH OLWHUDWXUH WKDW KDV EHHQ IRXQG  FRXQWULHV WKDW
FRQWULEXWH WR SDUDOOHO FRPSXWHU GHYHORSPHQWV FRXQWU\ 86$
ZLWKZULWHUVZLWKSDSHUVDQG&KLQDZLWKZULWHUVZLWK




3DUDOOHO FRPSXWLQJ UHVHDUFK FDQ EH FODVVLILHG LQWR VHYHUDO
JURXSV RU PHWKRGV 7KLV FDQ EH VHHQ LQ )LJXUH  LQFOXGLQJ
3DUDOOHO 'LVWULEXWHG FRPSXWLQJ 0XOWLFRUH 3URFHVVRU










SUREOHP E\ VLPXOWDQHRXVO\ XVLQJ PXOWLSOH FRPSXWLQJ
UHVRXUFHV WKDW DUH LQ D QXPEHU RI QRGHV FRQQHFWHG WR





0XOWLFRUH FDQ EH GHILQHG DV D FRPELQDWLRQ RI WZR RU
PRUH LQGHSHQGHQW SURFHVVRUV LQWR DQ LQWHJUDWHG FLUFXLW
,&>@ >@ )URP DQRWKHU VHQVH 0XOWLSURFHVVRU RU
PXOWL &38 LV D V\VWHP FRQVLVWLQJ RI  RU PRUH &38
3URFHVVRU LQ DGGLWLRQ WR HDFK&38 RQPXOWLSURFHVVRU
FDQEHDPXOWLFRUHSURFHVVRU>@>@
 0DVVLYHO\3DUDOOHO&RPSXWLQJ
$SURFHVV IRUPRI FROODERUDWLYH SURFHVVLQJ RI WKH VDPH
SURJUDP E\ WZR RU PRUH SURFHVVRUV (DFK SURFHVVRU
SURFHVV KDQGOHV YDULRXV SURJUDP WKUHDGV DQG HDFK




OLJKWLQJ WULDQJOH VHWXSFOLSSLQJ DQG UHQGHULQJ HQJLQH
FDSDEOH RI SHUIRUPLQJ DZRUNLQJ SURFHVV RI DW OHDVW 
PLOOLRQ SRO\JRQV SHU VHFRQG>@ >@ ,W EHFDPH
LQFUHDVLQJO\ FRPPRQ WR XVH D JHQHUDO SXUSRVH JUDSKLFV















































































































DQG &KLQD PDQ\ FRQWULEXWLRQV &ODVVLILFDWLRQ SDUDOOHOLVPH
PDQ\ GRLQJ LQ SDUDOOHO 'LVWULEXWHG FRPSXWLQJ 0XOWL&RUH
3URFHVVRU 0DVVLYHO\ 3DUDOOHO &RPSXWLQJ DQG *UDSK
3URFHVVLQJ8QLW*38LVDFODVVLILFDWLRQWKDWEHFDPHWKHWUHQG
RI UHVHDUFK LQ D SDUDOOHO FRPSXWHU 5HVHDUFK LQ WKH ILHOG RI
SDUDOOHOFRPSXWHULVDVWXG\WKDWLVVWLOOGHYHORSLQJIURPWLPHWR
WLPH ,Q WKLV UHVXOWV DOVR LOOXVWUDWHV WKH DGYDQWDJHV LQ WKH
DSSOLFDWLRQRI FRPSXWHU SDUDOOHO EDVHG RQ LWVFODVVLILFDWLRQ ,Q
HVVHQFHWKHDGYDQWDJHV LQWKHDSSOLFDWLRQRIFRPSXWHUSDUDOOHO
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